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Foreword 
The present report aims to provide a comprehensive picture of the pandemic situation of COVID-19 in the 
EU countries, and to be able to foresee the situation in the next coming days. 
We employ an empirical model, verified with the evolution of the number of confirmed cases in previous 
countries where the epidemic is close to conclude, including all provinces of China. The model does not 
pretend to interpret the causes of the evolution of the cases but to permit the evaluation of the quality of 
control measures made in each state and a short-term prediction of trends. Note, however, that the effects 
of the measures’ control that start on a given day are not observed until approximately 7-10 days later. 
 The model and predictions are based on two parameters that are daily fitted to available data: 
 a: the velocity at which spreading specific rate slows down; the higher the value, the better the 
control.  
 K: the final number of expected cumulated cases, which cannot be evaluated at the initial stages 
because growth is still exponential. 
We show an individual report with 8 graphs and a table with the short-term predictions for different 
countries and regions. We are adjusting the model to countries and regions with at least 4 days with more 
than 100 confirmed cases and a current load over 200 cases. The predicted period of a country depends on 
the number of datapoints over this 100 cases threshold, and is of 5 days for those that have reported more 
than 100 cumulated cases for 10 consecutive days or more. For short-term predictions, we assign higher 
weight to last 3 points in the fittings, so that changes are rapidly captured by the model. The whole 
methodology employed in the inform is explained in the last pages of this document. 
In addition to the individual reports, the reader will find an initial dashboard with a brief analysis of the 
situation in EU-EFTA-UK countries, some summary figures and tables as well as long-term predictions for 
some of them, when possible. These long-term predictions are evaluated without different weights to data-
points. We also discuss a specific issue every day.  
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(0) Executive summary – Dashboard  
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Global EU+EFTA+UK trends and needs 
During this phase, where we expect 
the pandemic to gradually decrease, 
we need to detect those states 
where the behaviour presents 
significant deviations. We have 
calculated the number of new cases 
in the last three weeks (18-25 April; 
26 April-3 May; 4-11 May). Overall, 
from the first to the second week 
there was a global decrease in the 
number of cases new of 43,555 (from 
141,175 to 97,620). From second to 
third week the decrease was of 
12,749 cases (from 97,620 to 
84,871). Both were in accord with 
predictions. In this period, the 
number of new cases has decreased 
by 40%. When we follow country by country, we detect some anomalies. The first of these is France where, 
in a single day, 4,183 cases were reported. This was checked, and the reason behind this deviation was the 
addition of an additional laboratory to the automated lab-based reporting system, with a retrospective batch 
reporting. Therefore, it should not be a concern. The other notable case is Portugal. Between last two weeks, 
there is an increase in 550 cases instead of a decrease. This issue should be clarified so that the deviation 
could be discarded, if the cause is related with a change in reporting system or an increase in diagnosis rate. 
In any case, compared to the value on April 1, Portugal has reduced the number of new cases per week by 
52%. On the positive side, it is worth noting that Belgium has reduced the number of daily cases by 61% in 
two weeks, Slovakia by 84% and Switzerland by 75%. Overall, so there is no really worrying clue, we are 
following the expected decrease. 
In the Analysis section we analyse the situation in Italian regions, looking at the dynamics of the epidemic 
in this country.  
Trends for specific countries 
In the UK, the number of new daily cases does not increase, but does not start a clear decrease. It remains 
persistently at around 4,000 new daily cases. Last two days, the decrease in new cases in Germany has been 
remarkable: from 1,251 cases reported on May 9 to 357 on May 11. High ρ7 shown by France, Portugal, 
Croatia, Slovakia, Slovenia and Malta is not necessarily indicative of high spreading rate, since it is strongly 
affected by a one-day spike or a zero in data reporting.  The map in the left shows cumulative incidence last 
14 days (A14). The map in the right shows smoothed spreading rate per country (ρ7). 
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Situation and trends per country 
Table of current situation in EU countries. Colour scale is relative except when indicated, this means that it is 
applied independently to each column, and distinguishes best (green) form worst (red) situations according 
to each of the variables. Last column (EPGEST) indicates EPG assessed with estimated real 14-day attack rate 
(see report from 22/04 for details). EPGREP is calculated with data reported by countries. EPGREP and EPGEST 
cannot be compared between them because scales are different, but can be independently used for 
estimating risk of countries according to reported or estimated real situation, respectively.    
 
(1) ρ3 is the average of 7 consecutive ρ, but can still fluctuate. (2) EPG stands for Effective Growth Potential. EPGREP is 
obtained by multiplying attack rate of last 14 days per 105 inhabitants (i.e. density of cases) by ρ7 (a value related with 
effective reproduction number and that, therefore, determines the dynamics for subsequent days). EPGEST is obtained 
by multiplying estimated real attack rate of last 14 days per 105 inhabitants by ρ7. 
 
Highlights for countries with highest number of reported cases 
 Spain shows a one-day spike that make short-term predictions to have wider uncertainty.  
 UK has reached Italy in reported cumulative cases (219,183 and 219,070 respectively) 
 Italy, Germany and France follow last days trends.  





Time indicators by country 
This table summarizes a few time indicators for each country: time since 50 cases were reported, time 
interval between an attack rate of 1/105 inhabitants and an attack rate of 10/105 inhabitants, and time 











Analysis: Italy, global analysis at regional level. 
Local contagions in Italy started at the end of February in Lombardy, a region in the North of the country. 
Italy is the paradigm of country where the dynamics at the regional level is essential to understand the 
epidemic course. Covid19 is an infectious disease that is physically transmitted trough infected droplets, 
mainly. Therefore, spatial proximity is a determinant factor for the propagation of an outbreak. Given this 
main ingredient, the need for spatial proximity for the success of the spreading (either less than 2 meters in 
a person-to-person conversation, or the infection mediated by a surface where virus are deposited and 
survive for a while), the regional and local scales emerge as the most important for the control. Lockdown of 
hotspots has been a necessary strategy in several places. In particular, Italy started isolating eleven 
municipalities in northern Italy, then extended the quarantine to all of Lombardy and 14 other northern 
provinces on 8th March, and finally applied lockdown to the whole country.  
In previous reports, we have shown the importance of the moment at which national lockdown is 
implemented in relation with the particular situation of each region in that moment. We showed that those 
regions that, at the moment of the lockdown, are in incipient phases of the epidemic experiment a 
significantly lower spreading of the disease. This is probably the main reason behind North-South incidence 
gradient in Italy. The next maps show current cumulative incidence at each region (left) and last 14-days 
attack rate (A14, right).  
Cumulative incidence per region  
(data from 10th May) 
A14 per region 
(data from 10th May) 
  
 
These maps show the North-South gradient, characteristic of epidemic dynamics in Italy. Globally, all regions 
seem to be evolving towards control. This can be seen in a clearer way on the ρ7 distribution, as well as on 
EPG.  
ρ7 
(data from 10th May) 
EPG per region 
(data from 10th May) 
  
In the regions where incidence is low, there are also few contagious cases (i.e., A14 is low as well). In these 
cases, an increase in ρ7 does not necessarily mean an increase in risk. A ρ7>1 combined with low number of 
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infectious cases is not dangerous per se, if the detection mechanisms are correctly operating. Note that when 
the number of diagnosed cases is small, little variations in this numbers may cause a non-sense variation in 
ρ7. Therefore, EPG index is especially useful for assessing relative risk in these regions, since it combines 
spreading velocity (ρ7) with contagious potential (A14).  
On the deconfinement process, it is essential to identify possible secondary outbreaks as soon as possible. 
Therefore, the dynamics of these indexes can provide relevant information about the evolution of the disease 
in each country. We have built a risk dashboard where we represent the historical series of ρ7, A14 and EPG 
as coloured timelines, with the colour scale that we have used in daily reports.  
In this figure (see next page), we can rapidly identify and follow the evolution of the epidemic in 6 Italian 
regions (Abruzzo, Basilicata, Bolzano, Calabria and Emilia Romagna). The first variable that increases and 
anticipates an increase in infectious cases is ρ7. If the risk is real, it is captured by EPG 3-7 days afterwards. 
In these cases, then, the number of contagious cases drastically increases. This behaviour is seen in Abruzzo, 
Bolzano, Campania and Emilia Romagna. On the contrary, if an increase in ρ7 is not followed by an increase 
in EPG, the outbreak remains under control. This is the case of Basilicata and Calabria.  
We show the global risk dashboard of Italy and Italian regions (except the 6 already shown, so that clarity is 
enough) at the end of this section. It is also attached as an Excel spreadsheet to this report, so that the whole 
country can be observed in a single dashboard. Note that, for instance, Molise has changed from 300 cases 
to 370 cases in 2 days. This is seen as an alarm symptom in ρ7 and starts being reflected in EPG index. 




ρ7 A14 EPG ρ7 A14 EPG ρ7 A14 EPG ρ7 A14 EPG ρ7 A14 EPG ρ7 A14 EPG
09/03/2020 2.21 2 5 1.71 1 2 2.14 2 3 2.14 1 1 3.03 33 100 2.34 23 55
10/03/2020 2.21 3 6 2.14 1 3 2.71 7 19 2.71 1 2 2.79 35 98 2.14 26 56
11/03/2020 2.50 3 7 2.29 1 3 3.29 14 47 3.19 1 3 2.57 42 109 2.00 29 58
12/03/2020 2.86 6 18 2.36 1 3 3.86 20 76 3.62 2 6 2.55 49 123 1.87 32 60
13/03/2020 3.32 7 22 2.21 2 4 4.00 24 95 3.70 2 7 2.51 60 149 1.75 37 64
14/03/2020 3.68 8 31 2.07 2 4 4.00 33 132 3.84 3 12 2.44 71 175 1.65 42 69
15/03/2020 3.64 10 37 1.75 2 3 3.92 39 153 3.83 3 13 2.31 87 201 1.62 48 78
16/03/2020 3.64 13 47 1.54 2 3 3.60 46 166 3.83 5 17 2.22 106 234 1.66 55 91
17/03/2020 3.38 17 57 1.44 3 5 3.21 56 179 3.61 6 21 2.34 119 277 1.78 61 108
18/03/2020 3.16 20 62 1.73 5 8 2.92 72 210 3.48 7 23 2.25 118 267 1.88 69 129
19/03/2020 2.99 29 86 2.08 6 13 2.63 83 220 3.19 9 27 2.28 167 381 1.98 78 154
20/03/2020 2.99 34 100 2.51 9 22 2.43 104 253 3.06 10 32 2.31 191 440 2.01 88 177
21/03/2020 2.93 39 116 2.94 11 33 2.16 117 253 2.78 12 33 2.35 216 506 2.01 98 197
22/03/2020 2.89 43 126 3.40 14 47 1.96 128 251 2.50 14 34 2.23 230 513 1.96 110 215
23/03/2020 2.56 48 124 3.67 15 56 1.85 137 254 2.13 14 31 2.06 250 513 1.89 123 233
24/03/2020 2.36 50 117 3.35 15 51 1.79 143 256 1.93 16 30 1.75 268 469 1.78 133 237
25/03/2020 2.16 59 127 2.92 19 54 1.61 150 242 1.70 17 29 1.68 288 484 1.67 143 240
26/03/2020 1.91 66 125 2.51 22 56 1.43 154 220 1.56 18 29 1.48 312 462 1.56 153 238
27/03/2020 1.57 71 111 2.13 25 53 1.20 169 201 1.42 23 33 1.39 340 473 1.45 161 232
28/03/2020 1.34 78 105 1.81 31 56 1.10 180 197 1.46 25 37 1.29 364 469 1.33 168 223
29/03/2020 1.41 88 124 1.62 34 55 1.08 194 209 1.56 28 44 1.32 393 520 1.20 173 207
30/03/2020 1.37 89 122 1.56 36 56 1.19 208 247 1.65 29 47 1.28 428 548 1.05 173 182
31/03/2020 1.40 89 125 1.55 37 57 1.28 207 265 1.64 28 46 1.39 450 624 0.94 175 165
01/04/2020 1.31 89 117 1.49 37 56 1.31 200 262 1.57 28 43 1.45 488 707 0.87 177 154
02/04/2020 1.23 85 104 1.40 37 52 1.29 200 258 1.46 27 39 1.53 497 759 0.83 174 145
03/04/2020 1.06 85 90 1.28 37 48 1.25 194 242 1.27 27 34 1.53 531 815 0.80 172 138
04/04/2020 0.93 84 78 1.08 35 38 1.12 186 209 0.99 26 26 1.50 547 822 0.80 170 136
05/04/2020 0.73 85 62 0.81 35 29 0.93 185 173 0.76 27 20 1.40 558 780 0.82 164 135
06/04/2020 0.68 81 55 0.64 35 22 0.79 192 152 0.70 27 19 1.24 560 696 0.85 155 132
07/04/2020 0.71 85 60 0.62 35 22 0.79 198 156 0.85 26 22 1.08 564 610 0.85 148 125
08/04/2020 0.78 80 63 0.61 33 20 0.80 188 151 0.93 26 24 0.97 570 551 0.83 141 117
09/04/2020 0.87 75 66 0.63 30 19 0.87 191 166 1.01 25 25 0.85 561 477 0.81 135 110
10/04/2020 0.95 76 73 0.63 28 18 0.90 183 165 1.06 21 22 0.75 548 410 0.80 130 104
11/04/2020 1.11 75 83 0.65 23 15 0.93 163 152 1.09 18 20 0.67 531 356 0.80 125 100
12/04/2020 1.19 66 79 0.61 20 12 0.97 170 165 1.02 16 16 0.64 508 327 0.81 120 97
13/04/2020 1.21 66 80 0.59 19 11 1.00 158 158 0.86 14 12 0.63 473 300 0.83 119 99
14/04/2020 1.14 64 73 0.53 17 9 0.98 156 152 0.66 15 10 0.67 462 309 0.87 115 100
15/04/2020 1.08 64 69 0.49 15 7 0.96 155 148 0.64 16 10 0.69 434 300 0.89 108 95
16/04/2020 0.99 65 64 0.57 16 9 0.95 151 143 0.74 16 12 0.75 394 295 0.90 106 96
17/04/2020 0.97 67 65 0.71 14 10 0.90 141 128 0.74 13 10 0.76 351 268 0.90 102 92
18/04/2020 0.88 65 58 0.87 13 12 0.87 141 123 0.86 14 12 0.78 320 251 0.91 97 88
19/04/2020 0.89 62 56 0.93 11 11 0.81 141 115 0.87 12 11 0.75 295 221 0.89 94 84
20/04/2020 0.92 68 63 0.99 10 10 0.78 129 101 0.95 11 11 0.73 280 204 0.88 92 81
21/04/2020 1.03 66 68 1.02 10 11 0.70 115 81 0.92 11 10 0.70 272 191 0.86 91 78
22/04/2020 1.11 67 74 1.08 10 11 0.63 112 70 0.92 10 9 0.72 253 183 0.88 90 79
23/04/2020 1.15 65 75 1.02 9 10 0.55 102 56 0.82 10 8 0.73 246 180 0.88 87 76
24/04/2020 1.14 60 68 1.04 9 10 0.52 96 50 0.89 9 8 0.78 232 180 0.88 83 74
25/04/2020 1.07 54 58 1.00 9 9 0.53 100 53 0.77 9 7 0.80 216 172 0.87 79 68
26/04/2020 0.93 53 49 1.00 9 9 0.54 74 40 0.76 9 6 0.81 200 161 0.84 75 63
27/04/2020 0.76 50 38 0.93 8 8 0.59 67 39 0.71 9 6 0.78 187 146 0.80 73 58
28/04/2020 0.63 50 31 0.89 8 7 0.56 60 34 0.69 7 5 0.75 168 127 0.79 72 57
29/04/2020 0.54 49 27 0.80 8 7 0.60 54 32 0.65 7 4 0.71 166 118 0.79 71 57
30/04/2020 0.50 45 22 0.71 6 4 0.59 48 28 0.60 5 3 0.67 148 99 0.83 68 57
01/05/2020 0.49 38 19 0.64 7 5 0.63 45 28 0.53 6 3 0.62 136 85 0.86 66 56
02/05/2020 0.49 36 18 0.78 7 6 0.64 40 26 0.53 5 3 0.59 130 77 0.89 63 56
03/05/2020 0.57 36 21 1.19 8 9 0.68 30 20 0.54 4 2 0.61 125 77 0.89 60 53
04/05/2020 0.64 30 19 1.69 8 13 0.59 28 17 0.51 4 2 0.65 117 76 0.88 57 50
05/05/2020 0.74 27 20 2.21 8 18 0.56 25 14 0.55 4 2 0.69 106 73 0.84 55 46
06/05/2020 0.82 24 20 2.37 8 19 0.51 24 12 0.57 3 2 0.72 96 69 0.80 51 40
07/05/2020 0.99 22 22 2.31 5 11 0.52 22 12 0.61 3 2 0.75 84 63 0.72 48 34
08/05/2020 1.01 21 21 2.04 4 8 0.55 20 11 0.67 2 2 0.76 77 59 0.66 45 30
09/05/2020 1.03 19 20 1.40 4 5 0.71 17 12 0.75 2 2 0.77 76 59 0.61 43 26
10/05/2020 0.97 19 18 0.88 3 3 0.94 17 16 0.80 2 2 0.78 71 55 0.59 40 24
Abruzzo Basilicata Bolzano Calabria Campania Emilia Romagna
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Another way of visualizing the evolution of these regions is through the risk diagrams, that also contain the 
same information (y-axis, ρ7; x-axis, A14; colour scale, EPG). The Appendix B of daily report includes particular 













ρ7 A14 EPG ρ7 A14 EPG ρ7 A14 EPG ρ7 A14 EPG ρ7 A14 EPG ρ7 A14 EPG ρ7 A14 EPG ρ7 A14 EPG ρ7 A14 EPG ρ7 A14 EPG ρ7 A14 EPG ρ7 A14 EPG ρ7 A14 EPG ρ7 A14 EPG ρ7 A14 EPG ρ7 A14 EPG
09/03/2020 3.49 8 27 3.71 2 6 0.83 7 6 2.76 52 143 3.68 21 78 3.00 5 14 3.57 8 28 3.48 1 4 2.86 1 3 3.68 1 4 4.00 6 22 4.00 6 25 3.41 3 11 2.57 12 31 1.62 14 23 2.75 15 40
10/03/2020 3.49 10 33 3.30 2 6 1.54 9 14 2.53 55 139 3.41 26 88 2.59 5 13 3.57 10 37 3.52 1 5 3.29 1 4 3.60 1 4 3.88 7 27 4.00 10 39 3.10 4 13 3.14 13 42 1.71 17 28 2.51 16 41
11/03/2020 3.47 10 36 2.95 3 7 2.11 12 25 2.52 70 176 3.14 31 98 2.20 5 11 3.23 11 37 3.71 2 7 3.57 2 8 3.28 2 5 3.67 9 31 4.00 14 57 2.89 5 15 3.37 16 53 1.86 19 36 2.50 20 50
12/03/2020 3.34 14 46 2.68 3 9 2.65 16 44 2.41 83 200 2.88 39 111 1.65 5 9 2.92 13 39 3.69 3 9 3.86 2 9 3.22 2 7 3.40 10 33 4.00 20 80 2.66 7 19 3.30 21 71 2.20 26 57 2.45 24 59
13/03/2020 3.47 21 73 2.65 5 12 3.03 21 64 2.44 92 225 2.63 47 124 1.12 6 6 2.87 19 55 3.50 3 11 3.65 3 10 3.01 3 8 3.11 12 38 4.00 30 121 2.41 9 21 2.95 22 66 2.43 29 71 2.46 28 68
14/03/2020 3.49 25 86 2.65 6 16 2.96 27 80 2.35 110 258 2.42 58 141 0.62 6 3 2.68 20 53 3.32 4 13 3.32 3 10 2.79 3 8 2.88 17 48 4.00 38 153 2.41 12 29 2.77 33 92 2.72 36 97 2.39 33 79
15/03/2020 3.44 28 97 2.65 7 19 3.81 34 131 2.31 122 283 2.41 73 175 0.43 6 2 2.42 24 59 3.29 6 19 3.11 5 15 2.60 4 9 2.70 21 56 4.00 70 281 2.68 16 43 2.68 45 121 2.76 39 107 2.34 38 89
16/03/2020 3.14 31 97 2.92 9 26 3.63 42 151 2.05 133 273 2.37 79 188 0.62 7 4 2.42 34 81 3.11 6 17 2.89 7 19 2.52 4 10 2.50 23 57 4.00 70 281 3.01 18 55 2.68 83 223 2.74 45 123 2.17 43 93
17/03/2020 2.74 31 86 3.13 10 32 3.34 49 162 1.91 146 279 2.32 86 199 1.17 7 8 2.42 42 102 3.10 8 26 2.82 7 20 2.36 5 11 2.44 28 68 3.77 71 267 3.10 21 66 2.68 108 289 2.58 49 126 2.08 48 100
18/03/2020 2.31 37 85 3.16 12 37 2.99 56 166 1.66 158 262 2.21 97 215 1.71 8 14 2.64 52 137 2.93 9 27 2.61 8 21 2.31 5 12 2.45 35 85 3.30 84 276 3.12 27 84 3.02 131 396 2.50 58 145 1.95 54 105
19/03/2020 2.05 48 97 3.06 13 41 2.63 66 175 1.54 175 270 2.06 106 218 2.26 13 29 2.93 65 190 2.88 12 33 2.61 12 32 2.04 6 13 2.44 38 93 2.89 96 277 3.18 37 117 3.38 169 571 2.16 63 135 1.86 61 115
20/03/2020 1.70 51 87 2.77 16 45 2.28 77 175 1.43 195 280 1.90 119 227 2.79 12 35 3.13 76 238 2.76 14 39 2.81 18 49 2.10 8 16 2.41 46 111 2.45 117 288 3.21 43 138 3.73 204 760 2.00 72 144 1.79 70 125
21/03/2020 1.66 62 102 2.47 19 47 2.03 89 181 1.44 220 317 1.70 128 217 3.29 15 50 3.17 81 258 2.79 16 45 3.15 20 62 2.11 9 19 2.31 51 118 2.10 143 300 2.99 50 148 3.61 242 873 1.71 83 142 1.76 79 139
22/03/2020 1.73 67 116 2.22 22 49 1.85 102 189 1.40 229 320 1.49 141 210 3.50 17 59 3.07 93 286 2.50 19 46 3.06 20 61 2.24 12 26 2.19 57 124 1.87 173 324 2.71 56 152 3.36 282 946 1.66 91 151 1.69 86 145
23/03/2020 1.80 69 124 1.92 24 47 1.76 117 206 1.39 232 321 1.33 147 196 3.44 17 59 2.66 104 275 2.41 21 51 2.87 21 60 2.32 13 31 1.99 60 120 1.87 184 345 2.39 62 149 2.96 300 887 1.51 97 146 1.62 91 147
24/03/2020 1.76 72 127 1.82 27 50 1.73 127 221 1.33 248 329 1.25 154 192 2.93 19 56 2.26 116 263 2.14 23 50 2.50 24 61 2.53 16 40 1.77 65 115 1.85 197 364 2.19 69 152 2.50 304 760 1.52 104 158 1.54 98 150
25/03/2020 1.79 83 149 1.75 30 52 1.71 136 233 1.29 249 322 1.18 161 190 2.40 19 45 1.96 127 248 2.01 25 51 2.23 25 55 2.63 18 48 1.52 71 108 1.90 213 405 1.94 75 146 1.97 302 595 1.46 110 162 1.47 102 151
26/03/2020 1.74 87 151 1.71 32 55 1.67 148 247 1.24 260 321 1.14 165 189 1.99 28 56 1.58 137 216 1.75 27 47 1.76 28 49 2.69 21 56 1.40 77 107 1.86 221 411 1.70 84 142 1.41 302 427 1.45 113 164 1.39 108 151
27/03/2020 1.70 87 149 1.61 34 55 1.58 152 240 1.17 273 321 1.08 162 175 1.67 30 50 1.31 144 189 1.63 30 49 1.30 30 39 2.55 22 57 1.28 80 102 1.82 228 415 1.52 92 139 0.89 337 300 1.35 120 162 1.30 114 148
28/03/2020 1.49 93 140 1.50 37 55 1.44 152 220 1.10 276 303 1.02 162 166 1.52 35 53 1.18 156 185 1.38 32 44 1.26 35 44 2.36 24 57 1.21 85 104 1.71 241 412 1.37 98 134 0.74 372 275 1.26 122 154 1.20 118 142
29/03/2020 1.25 93 117 1.34 39 52 1.28 162 207 1.04 276 286 0.93 159 147 1.45 36 52 1.11 163 181 1.28 33 42 1.22 34 42 1.97 25 50 1.13 90 101 1.49 226 337 1.25 100 124 0.80 418 335 1.11 126 140 1.11 121 134
30/03/2020 1.01 92 93 1.25 41 51 1.09 164 179 0.96 273 263 0.87 160 139 1.74 37 64 1.09 165 181 1.15 37 42 1.26 35 44 1.61 27 43 1.15 95 110 1.08 242 261 1.12 101 113 1.14 380 433 1.04 127 133 1.03 122 126
31/03/2020 0.95 99 94 1.15 42 49 0.97 170 165 0.91 268 244 0.82 161 132 1.75 39 68 1.05 170 179 1.14 36 42 1.23 37 46 1.31 28 37 1.14 95 109 0.88 253 222 1.03 100 103 1.60 390 624 0.97 131 128 0.98 123 120
01/04/2020 0.90 101 90 1.10 43 48 0.91 179 162 0.87 269 234 0.82 157 129 1.84 43 80 1.05 171 180 1.13 39 44 1.29 37 48 1.09 29 31 1.15 95 109 0.87 263 229 0.94 96 91 1.69 370 623 0.95 131 124 0.94 124 117
02/04/2020 0.91 99 90 1.05 44 47 0.90 176 157 0.84 260 218 0.83 155 128 1.78 39 69 1.02 170 175 1.14 40 45 1.28 36 46 0.88 29 26 1.13 102 115 0.91 275 251 0.83 90 75 1.78 360 640 0.94 135 127 0.92 123 113
03/04/2020 0.90 101 91 1.03 44 45 0.91 177 162 0.81 251 203 0.86 147 127 1.71 41 70 1.01 171 172 1.14 40 45 1.26 32 41 0.78 29 23 1.14 99 113 0.99 273 271 0.72 89 64 1.80 361 651 0.93 131 122 0.90 120 108
04/04/2020 0.98 98 97 0.98 44 43 0.96 178 171 0.78 235 183 0.86 143 124 1.55 47 74 1.01 183 185 1.09 39 42 0.99 33 33 0.72 29 21 1.08 98 106 1.06 267 283 0.61 85 52 1.81 345 624 0.93 127 118 0.88 118 103
05/04/2020 1.03 97 99 0.93 42 39 1.01 179 182 0.78 231 180 0.87 134 117 1.67 52 86 1.05 182 192 1.03 38 39 0.93 35 32 0.70 27 19 1.00 96 96 1.10 247 271 0.59 81 48 1.66 332 550 0.91 124 113 0.87 115 100
06/04/2020 1.09 97 105 0.87 42 37 1.04 169 176 0.79 226 180 0.87 134 117 1.37 51 70 1.09 185 202 0.95 38 36 0.85 34 29 0.68 27 18 0.90 95 85 1.07 246 262 0.61 77 47 1.41 327 461 0.90 124 112 0.86 113 98
07/04/2020 1.09 96 104 0.82 41 34 1.05 170 178 0.82 215 177 0.88 129 114 1.36 49 67 1.09 180 196 0.87 37 33 0.82 31 26 0.69 25 17 0.83 93 77 1.05 254 268 0.64 70 45 0.99 345 341 0.89 122 109 0.87 110 95
08/04/2020 1.08 89 96 0.79 40 32 1.02 168 171 0.84 209 176 0.89 126 113 1.24 50 62 1.08 180 196 0.82 38 31 0.78 33 25 0.71 23 17 0.78 91 71 1.04 257 266 0.67 66 44 0.96 356 344 0.90 122 110 0.87 108 93
09/04/2020 1.03 89 92 0.78 40 31 0.99 158 156 0.87 198 172 0.89 121 107 1.19 43 51 1.06 183 195 0.81 38 31 0.80 32 26 0.74 21 16 0.73 89 65 1.02 262 268 0.68 56 38 0.93 365 341 0.93 122 114 0.87 104 91
10/04/2020 0.99 85 84 0.80 39 31 0.93 161 149 0.89 186 166 0.90 124 112 1.04 44 46 1.04 182 190 0.84 37 31 0.86 33 28 0.78 21 16 0.72 88 64 1.02 265 270 0.67 47 32 0.91 339 310 0.99 121 120 0.88 101 89
11/04/2020 0.86 79 68 0.84 38 32 0.89 165 147 0.91 181 164 0.92 121 111 0.84 40 34 1.02 191 196 0.88 36 31 0.91 28 26 0.84 20 17 0.77 84 65 1.07 272 291 0.61 39 23 0.87 310 271 1.02 119 122 0.89 99 88
12/04/2020 0.75 78 59 0.88 36 32 0.86 156 133 0.93 179 168 0.94 114 108 0.62 42 26 1.04 194 201 0.92 36 33 0.95 29 28 0.90 19 17 0.86 83 72 1.09 271 297 0.52 34 17 0.82 267 220 1.04 117 122 0.91 97 88
13/04/2020 0.71 81 57 0.92 35 32 0.84 153 129 0.99 180 178 0.91 111 102 0.98 40 39 1.05 193 203 0.94 34 32 0.96 27 26 0.93 18 17 0.94 80 75 1.11 268 298 0.42 30 13 0.66 272 180 1.02 113 114 0.93 96 89
14/04/2020 0.72 76 55 0.95 34 33 0.83 154 128 1.03 180 186 0.88 105 92 1.06 37 39 1.06 193 204 0.94 33 31 0.95 25 24 0.94 17 16 1.01 78 79 1.06 259 276 0.36 28 10 0.62 253 156 0.97 108 105 0.95 94 89
15/04/2020 0.72 71 51 0.97 33 32 0.86 147 126 1.05 173 182 0.81 101 82 1.09 34 37 1.06 194 205 0.92 31 28 0.91 25 23 0.91 16 15 1.03 75 77 1.01 251 253 0.30 26 8 0.63 260 163 0.90 102 91 0.95 90 86
16/04/2020 0.73 67 49 0.98 33 32 0.87 146 126 1.04 169 176 0.77 97 75 1.10 32 35 1.07 201 215 0.89 29 26 0.84 23 19 0.87 16 14 1.07 72 77 0.93 240 223 0.31 23 7 0.67 240 162 0.81 99 81 0.94 89 83
17/04/2020 0.79 66 52 0.98 33 32 0.89 143 127 1.02 165 168 0.72 94 68 1.13 30 34 1.09 204 224 0.82 28 23 0.74 22 16 0.82 15 13 1.05 70 74 0.85 236 201 0.37 18 7 0.74 217 161 0.74 100 74 0.93 87 81
18/04/2020 0.88 61 54 0.99 33 32 0.90 135 122 0.98 162 158 0.69 90 63 1.13 21 23 1.10 201 220 0.80 29 23 0.65 20 13 0.79 15 12 1.01 69 70 0.73 225 164 0.50 15 8 1.00 258 257 0.75 99 74 0.91 85 77
19/04/2020 0.91 57 52 0.98 32 31 0.94 134 126 0.91 157 142 0.68 86 59 1.16 18 21 1.07 200 214 0.84 30 25 0.60 19 11 0.77 14 11 0.93 68 63 0.74 232 171 0.67 12 8 1.28 243 311 0.81 96 77 0.88 83 73
20/04/2020 0.92 55 51 0.94 30 29 0.97 137 133 0.83 153 127 0.69 79 55 0.87 19 16 1.02 193 196 0.90 28 25 0.61 19 11 0.80 14 11 0.88 67 59 0.78 231 180 1.19 11 13 1.55 225 348 0.90 93 83 0.86 81 70
21/04/2020 0.90 53 47 0.88 30 26 0.99 129 128 0.80 155 124 0.71 77 54 1.03 19 19 0.97 198 192 0.95 28 26 0.70 18 13 0.89 15 13 0.83 65 54 0.87 212 183 1.30 10 13 1.51 205 309 0.97 91 88 0.85 80 68
22/04/2020 0.88 49 43 0.83 29 24 0.99 130 129 0.82 156 129 0.73 70 51 1.04 19 20 0.95 203 194 0.99 27 27 0.76 17 13 0.99 14 14 0.80 62 50 0.87 194 168 1.37 8 11 1.41 194 275 1.04 88 92 0.87 79 69
23/04/2020 0.83 46 38 0.78 28 22 1.01 131 131 0.87 153 133 0.73 65 47 1.07 16 17 0.93 198 185 1.06 28 30 0.82 14 11 1.08 14 15 0.73 60 43 0.89 189 169 1.39 7 10 1.30 181 235 1.06 80 85 0.88 77 68
24/04/2020 0.77 44 34 0.73 26 19 1.01 128 129 0.93 151 140 0.74 62 46 1.04 14 15 0.93 202 188 1.09 27 29 0.81 12 10 1.14 14 15 0.70 58 40 0.89 178 160 1.36 7 9 1.19 175 208 1.07 78 83 0.90 75 67
25/04/2020 0.69 42 29 0.69 26 18 1.00 124 123 0.96 143 138 0.76 56 42 1.07 15 16 0.94 193 181 1.07 25 27 0.80 11 9 1.16 13 15 0.69 55 38 0.92 161 149 1.29 6 8 0.85 157 134 1.01 74 75 0.90 71 64
26/04/2020 0.68 40 27 0.71 25 18 0.97 129 125 1.00 138 137 0.78 53 41 1.00 13 13 0.93 187 174 0.96 24 23 0.74 10 8 1.13 13 14 0.72 51 37 0.86 156 134 1.16 6 6 0.55 147 81 0.92 69 64 0.90 68 61
27/04/2020 0.74 41 30 0.77 24 19 0.99 132 130 0.98 131 128 0.76 49 37 0.97 13 12 0.90 183 164 0.84 22 19 0.71 9 7 1.06 13 13 0.72 48 35 0.95 162 153 0.70 6 4 0.41 146 60 0.79 68 54 0.86 66 57
28/04/2020 0.84 39 33 0.84 23 19 1.01 127 128 0.95 129 123 0.78 49 38 0.90 13 12 0.87 178 155 0.72 21 15 0.63 9 6 0.95 12 12 0.74 46 34 0.99 164 162 0.70 7 5 0.68 137 93 0.71 67 48 0.84 65 54
29/04/2020 0.92 38 35 0.91 22 20 1.01 126 127 0.90 129 117 0.78 46 36 0.87 11 10 0.84 175 147 0.63 21 13 0.59 8 5 0.84 12 10 0.74 44 32 1.07 158 169 0.94 8 7 1.03 132 136 0.65 65 43 0.82 64 52
30/04/2020 0.93 34 31 0.96 21 20 0.99 126 125 0.87 126 110 0.83 44 36 0.83 11 10 0.82 165 136 0.54 20 11 0.56 8 4 0.75 12 9 0.75 38 28 1.07 153 163 1.21 7 9 1.50 125 187 0.63 61 38 0.81 60 49
01/05/2020 0.95 30 29 0.98 20 19 0.98 125 123 0.83 123 102 0.80 40 32 0.82 10 8 0.79 158 125 0.56 19 11 0.65 8 5 0.68 11 8 0.74 36 26 1.06 141 149 1.47 6 9 1.70 111 188 0.60 56 34 0.79 58 46
02/05/2020 0.90 27 24 0.98 19 18 1.00 130 130 0.81 116 94 0.81 38 31 0.79 10 8 0.78 154 121 0.65 18 12 0.72 7 5 0.64 11 7 0.74 35 25 1.01 139 141 1.42 6 8 1.84 50 92 0.64 52 33 0.79 55 43
03/05/2020 0.83 27 22 0.93 18 17 0.97 118 115 0.77 112 86 0.75 36 27 0.74 7 5 0.78 146 114 0.72 15 11 0.87 6 6 0.63 10 7 0.73 32 23 0.98 133 130 1.35 5 7 1.88 43 80 0.69 49 33 0.77 53 40
04/05/2020 0.70 25 17 0.87 18 15 0.90 112 102 0.76 111 84 0.79 35 28 0.63 7 4 0.80 144 116 0.77 15 11 0.81 5 4 0.64 10 6 0.75 29 22 0.81 124 100 1.24 5 6 1.73 44 76 0.73 46 34 0.77 51 39
05/05/2020 0.62 24 15 0.82 17 14 0.79 110 88 0.75 106 80 0.77 34 26 0.39 6 2 0.79 134 106 0.78 14 11 0.77 5 4 0.65 9 6 0.73 28 20 0.71 120 85 1.14 5 6 1.45 40 58 0.74 41 30 0.76 48 36
06/05/2020 0.54 23 12 0.81 17 14 0.73 105 77 0.78 102 80 0.82 33 27 0.51 7 3 0.77 119 92 0.79 12 9 0.70 4 3 0.65 8 5 0.72 26 18 0.60 118 70 0.91 5 5 1.13 40 46 0.74 35 26 0.75 45 34
07/05/2020 0.55 20 11 0.81 17 13 0.68 103 70 0.82 99 81 0.83 33 27 0.61 7 4 0.73 115 83 0.83 10 8 0.67 4 3 0.63 7 5 0.69 24 17 0.54 103 56 1.09 5 5 0.72 43 31 0.72 34 25 0.74 43 32
08/05/2020 0.53 19 10 0.82 16 13 0.66 100 66 0.88 94 83 0.90 29 26 1.15 13 15 0.70 104 73 0.85 9 8 0.59 4 3 0.61 6 4 0.66 23 15 0.47 95 45 1.18 5 6 0.61 40 24 0.71 28 20 0.75 40 30
09/05/2020 0.58 18 11 0.82 15 13 0.63 93 58 0.92 92 85 0.89 29 25 1.66 18 30 0.64 95 61 0.89 9 8 0.98 4 4 0.59 6 3 0.64 20 12 0.41 84 35 1.55 5 7 0.53 41 22 0.65 26 17 0.74 38 28
10/05/2020 0.63 18 11 0.82 15 12 0.64 84 54 0.94 86 80 0.92 28 26 2.14 24 52 0.61 88 54 1.00 9 9 1.31 4 5 0.59 5 3 0.62 17 10 0.33 75 25 1.67 5 8 0.57 40 23 0.62 25 16 0.74 35 26
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Long-term predictions 
Long-term predictions, evaluated with the whole historical series and without weighting last 3 points. Up-
left: Predictions of maximum incidences per country (total final expected attack rate per 105 inh.). Up-right: 
Predictions of maximum absolute number of cases per country (K, in log scale). Blue lines indicate current 
situation. Bottom-left: Time in which peak in new cases was achieved / will be achieved. Bottom-right: Time 
at which 90 % of K was achieved / will be achieved. Blue dotted line indicates current date.  
 
Final expected K for UE+EFTA+UK. Evolution of 
predicted K with time, where convergence to 
best estimate is seen. Last prediction is 


























(1) ρ7 is the average of 7 consecutive ρ, but can still fluctuate. (2) EPG stands for Effective Growth Potential. EPGREP is 
obtained by multiplying attack rate of last 14 days per 105 inhabitants (i.e. density of cases) by ρ7 (a value related with 
effective reproduction number and that, therefore, determines the dynamics for subsequent days). EPGEST is obtained 






Legend: Countries’ reports details 
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Data obtained from  https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases  
 
 































































Data obtained from https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases  
 
 
(2) Analysis and prediction of COVID-19 

















































Data obtained from https://github.com/datadista/datasets/tree/master/COVID%2019 and 
https://covid19.isciii.es/  
 
(3) Analysis and prediction of COVID-19 



























































 Data obtained from: https://github.com/pcm-dpc/COVID-19/tree/master/dati-andamento-nazionale  
 
(4) Analysis and prediction of COVID-19 





















































(1) Data source 
Data are daily obtained from World Health Organization (WHO) surveillance reports1, from European Centre 
for Disease Prevention and Control (ECDC)2 and from Ministerio de Sanidad3. These reports are converted 
into text files that can be processed for subsequent analysis. Daily data comprise, among others: total 
confirmed cases, total confirmed new cases, total deaths, total new deaths. It must be considered that the 
report is always providing data from previous day. In the document we use the date at which the datapoint 
is assumed to belong, i.e., report from 15/03/2020 is giving data from 14/03/2020, the latter being used in 
the subsequent analysis.  
(2) Data processing and plotting 
Data are initially processed with Matlab in order to update timeseries, i.e., last datapoints are added to 
historical sequences. These timeseries are plotted for EU individual countries and for the UE as a whole: 
 Number of cumulated confirmed cases, in blue dots 
 Number of reported new cases 
 Number of cumulated deaths  
Then, two indicators are calculated and plotted, too: 
 Number of cumulated deaths divided by the number of cumulated confirmed cases, and reported as 
a percentage; it is an indirect indicator of the diagnostic level. 
 ρ: this variable is related with the reproduction number, i.e., with the number of new infections 
caused by a single case. It is evaluated as follows for the day before last report (t-1): 
𝜌𝜌(𝑡𝑡 − 1) =
𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 1) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 2)
𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 5) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 6) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 7)
 
where Nnew(t) is the number of new confirmed cases at day t.  
(3) Classification of countries according to their status in the epidemic cycle 
The evolution of confirmed cases shows a biphasic behaviour:  
(I) an initial period where most of the cases are imported; 
(II) a subsequent period where most of new cases occur because of local transmission.  
Once in the stage II, mathematical models can be used to track evolutions and predict tendencies. Focusing 
on countries that are on stage II, we classify them in three groups: 
• Group A: countries that have reported more than 100 cumulated cases for 10 consecutive days or 
more; 
• Group B: countries that have reported more than 100 cumulated cases for 7 to 9 consecutive days; 
• Group C: countries that have reported more than 100 cumulated cases for 4 to 6 days. 
 




https://github.com/datadista/datasets/tree/master/COVID%2019 , https://covid19.isciii.es/ 
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(4) Fitting a mathematical model to data 
Previous studies have shown that Gompertz model4 correctly describes the Covid-19 epidemic in all analysed 
countries. It is an empirical model that starts with an exponential growth but that gradually decreases its 
specific growth rate. Therefore, it is adequate for describing an epidemic that is characterized by an initial 
exponential growth but a progressive decrease in spreading velocity provided that appropriate control 
measures are applied.   
Gompertz model is described by the equation:  





where N(t) is the cumulated number of confirmed cases at t (in days), and N0 is the number of cumulated 
cases the day at day t0. The model has two parameters: 
 a is the velocity at which specific spreading rate is slowing down; 
 K is the expected final number of cumulated cases at the end of the epidemic. 
This model is fitted to reported cumulated cases of the UE and of countries in stage II that accomplish two 
criteria: 4 or more consecutive days with more than 100 cumulated cases, and at least one datapoint over 
200 cases. Day t0 is chosen as that one at which N(t) overpasses 100 cases. If more than 15 datapoints that 
accomplish the stated criteria are available, only the last 15 points are used. The fitting is done using Matlab’s 
Curve Fitting package with Nonlinear Least Squares method, which also provides confidence intervals of 
fitted parameters (a and K) and the R2 of the fitting. At the initial stages the dynamics is exponential and K 
cannot be correctly evaluated. In fact, at this stage the most relevant parameter is a. Fitted curves are 
incorporated to plots of cumulative reported cases with a dashed line. Once a new fitting is done, two plots 
are added to the country report: 
 Evolution of fitted a with its error bars, i.e., values obtained on the fitting each day that the analysis 
has been carried out;  
 Evolution of fitted K with its error bars, i.e., values obtained on the fitting each day that the analysis 
has been carried out; if lower error bar indicates a value that is lower than current number of cases, 
the error bar is truncated. 
These plots illustrate the increase in fittings’ confidence, as fitted values progressively stabilize around a 
certain value and error bars get smaller when the number of datapoints increases. In fact, in the case of 
countries, they are discarded and set as “Not enough data” if a>0.2 day-1, if K>106 or if the error in K 
overpasses 106. 
It is worth to mention that the simplicity of this model and the lack of previous assumptions about the Covid-
19 behaviour make it appropriate for universal use, i.e., it can be fitted to any country independently of its 
socioeconomic context and control strategy. Then, the model is capable of quantifying the observed 
dynamics in an objective and standard manner and predicting short-term tendencies.  
(5) Using the model for predicting short-term tendencies 
The model is finally used for a short-term prediction of the evolution of the cumulated number of cases. The 
predictions increase their reliability with the number of datapoints used in the fitting. Therefore, we consider 
three levels of prediction, depending on the country: 
                                                          
4 Madden LV. Quantification of disease progression. Protection Ecology 1980; 2: 159-176. 
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• Group A: prediction of expected cumulated cases for the following 3-5 days5; 
• Group B: prediction of expected cumulated cases for the following 2 days; 
• Group C: prediction of expected cumulated cases for the following day. 
The confidence interval of predictions is assessed with the Matlab function predint, with a 99% confidence 
level. These predictions are shown in the plots as red dots with corresponding error bars, and also gathered 
in the attached table. For series longer than 9 timepoints, last 3 points are weighted in the fitting so that 
changes in tendencies are well captured by the model. 
(6) Estimating non-diagnosed cases 
Lethality of Covid-19 has been estimated at around 1 % for Republic of Korea and the Diamond Princess 
cruise. Besides, median duration of viral shedding after Covid-19 onset has been estimated at 18.5 days for 
non-survivors6 in a retrospective study in Wuhan. These data allow for an estimation of total number of 
cases, considering that the number of deaths at certain moment should be about 1 % of total cases 18.5 days 
before. This is valid for estimating cases of countries at stage II, since in stage I the deaths would be mostly 
due to the incidence at the country from which they were imported. We establish a threshold of 50 reported 
cases before starting this estimation.  
Reported deaths are passed through a moving average filter of 5 points in order to smooth tendencies. Then, 
the corresponding number of cases is found assuming the 1 % lethality. Finally, these cases are distributed 
between 18 and 19 days before each one.  
 
                                                          
5 At this moment we are testing predictions at 4 days for countries with more than 100 cumulated cases for 13-15 
consecutive days, and 5 days for 16 or more days.  
6 Zhou et al., 2020. Clinical course and risk factors for mortality of adult 
inpatients with COVID-19 in Wuhan, China: a retrospective 
cohort study. The Lancet; March 9, doi: 10.1016/S0140-6736(20)30566-3 
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